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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for forming a 
silicon oxide film, a silicon nitride film, a silicon oxynrtriding film and 
a high dielectric constant oxide film, which do not depend on a 
silicon plane direction, are uniform and high quality, and are 
excellent in electrical properties, on a silicon surface at about 500° 
or lower. 

SOLUTION: In a film formation method of a semiconductor device 
including a plurality of silicon-based transistors or capacitors, 
hydrogen exists in at least a part of the silicon surface previously. 
After the hydrogen is removed by exposing the silicon surface to 
plasma by a first inert gas, plasma by a second inert gas and a 
mixture gas of one or a plurality of kinds of gaseous molecules is 
produced. As a result, a silicon compound layer containing at least a 
part of elements constituting the gaseous molecules is formed in a 
surface of the silicon base. 
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y. l»IE«f*»^(4»* (02) ^t7>l-7 (N 
H3) to*. ^tzitSkm (02) ^.t^m (N2) to* 

t*m (H2) »T-fc*yfty. tfjSEvy=j><b^ajf 

i: tr->'J 3>^1b^A^)a**t*Ci:$Sai:-r-5 
SS^S5~ 1 7<J)o*>. 1^+1*^ 1 ^(CgEK(D*#tt:S 
SO®jg**(=cfcy. *fcli8S*^2 1 lcfE«l,fc,fc-5 

SfrfES 1 ro^Xvfc.fci/inrfiE^a^XTi*. 
v -r □ mz «»: y ®fi ^ *i & =. t &ttm t r -sis^js 5 

~ 2 0 0) a *> , l^*t*^-^8ES<»^tt:gS(DSit73 
;ilc«fcy. *fc[«»«S2 2(cfE«Lf=«J;5l=, ->'J3 
>ai±CIB 1 <»Sfe«iK*^L-C}BfiE**tr=^ifgS,->y 

1= » j« * Hfc m 2 a>*fe*§:& ^ * / < -> ^ t & 

IB->'J a^SiSS 1 ©T;ttt**XI=j;*|g 1 <T>7=,X 

ft-r-s.7k^*^*-r*xs,k, S2<7>5Fjst±*-xi:-a 

^^Xv^JKfiEL, 8!rfElg2<7>^5Xv(OT-l?, fJIEv 

y a >£Eicii!rfES#a-^£flifiM-.5 < <t t. 

r ^j«-r Sigt -f ^##<*3$sro 

@it7J;ilc J: y . ^tz(tm^m 2 3 icfEmUtcfc 5 
*f>(^s fHE#^v'Ja>S®$m3<D^:S14^X(c 
<*: -SB 3 <0^^X-7lzm LTfFlEv 'J 3 >aiffl'J>% < 

^istt #x t -isitf u im&mmo>mteto*o>m£ 
uxiz^zmioiy^x-zztemL. mzm^ozf^x 

7fflTt. BtrfE^SSSvy =>>&mzmi%.&to*£m 
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$i»#®i:-r-5I»*« 2 2fB«O*^tt:^S0)Sjt*JiJc 
«fcy, *f=l*»*«2 4l-IESLfc«fc-5l=. SlfBill*; 
J:i;m3 0)^Stt^l*. A r. K r&&VX e «fc y ft 

*»<fc yi§i;?*t&'>fc < t *. 1 motix <t y ft -&c <t $ 

^« i: -T 2 3 fB«S<D#S|«:«S<©Siii*J4 |z J: 
y, *fcl*IS*S2 5(CfH«Lfc«fc-5lc. f!!Em2fcJ: 
1/&4<Z>*;S14#XI*K r J:yfty. fllflESg 1 *5«fc 

2 ©$£&|g[*-> =1 ^mtm& y ft* c t £ &mt+ z 

y, *7cliSS*JS2 6l::fEKLfc«fc5l=. frfEm2a3,J: 
t/Sg 4 (D^jStt^Xli A r K r <fc y ft y , flJfE& 

1 «fctf£2(DiS&&fgl*glb&£fcl*It^b|g£ y ft -5 c: 
tSMfttt S8S3RE2 3*fcli2 4fEiEfl>^3«:gS 
<DS)i^l=J:y. *fcl*ffl}*«2 7(::tE®L,7=<fc-5 
l~s flfESB 1 fc<fei;m2fl)^ ,i 7X-7l*. v-f PsSic J; 

y®iie**v*ci:$^ai:-r*8s*«2 2-2 ecoa 

*>» ^r*^-^SE«S<&¥*i*£g<Dgjt;£;£l::<fc y . 

•>'^>ixim^7rxi/'j3>l^ttitt§ 

-> 'J a >E |*7^e;u ? t X -> y a >Jg <fc y ft * -> y 
=J>B^JKfiR-r-5xSi:, flfEv'J ^>I$S^f 1 <D 
^iStttfXIc.fc&^XTKISLT, HfTlEvy a>JIlS 
®<7>'J>ft < t t-SPI=#«-r-5>7Mit£R**-f -Slg^ . 

m 2 (D^stt £ -«sft in l it&®iMm<j>fs.##* 

<J>m-£1Sx\z£&zf : 7X-?£%&£ltT, flJfB->ya> 

essi-fifiEa«:«-^$«ja-r-57£*a>'>ft < t t-a$ 

2 9(cfEKLfc^5(r. ltrlE^1fl>^JS1±**^l±. A 
r. K rfc«fct/X e«fcyft*l¥«fcySI**l-5^ft< <t t 

1 y ft* ct£#fa,b-f*si*ii 2 stEmro 

**<*SS<DSit*;ilcJ: y . *7=l*§l*« 3 0 icfEK 

Lf=<fc-5i=, BtrfE^2<o^jstt^iiK r *yfty, ia 
fESfs-> y 3 ><b#«j»i*i/ y 3 >&<big.fc y ft* c <t £ 

#®£^*IS*«2 8*7=1*2 9fB«<D*i9(*&g0>g 
jg^aS(cJ:y, *f=l*IS**3 1 l=fiEKLfc«fcai=. S9 

iEm2o>T5§tt^xi*A r*y=i±K r j=yfty. |iltE-> 
y ^ ><b^^jgi*^bK*fci*K^^<fc y ft*c <t £ 

»«t r *IS#JS 2 8 *7=(* 2 9 &Wi(D*mWgiW.(J>8. 
j§7J;£l=J:y. *fcl«S*^3 2(=fEmLfc<fc5l=. 85 
fES&1 is J; 1/^2©^ ^-f^PSlCcfcyiiig 

*H*ct^^8» < t-r*is^ii2 8~3 1 <o5*.. i^-r 

=KA>-iiIEm©^<*gS«)Sjg*ai=J:y. 18*^- 

*o 

ffli^fcjfcjf^mv ->y zi >s®<d-> y 3 



*3?tT isag-t * c «t i= «t y -> y a >s®<©£ «iiHb£ }m 

fclLfcit^lC Ar. K r ft ©^;Stt**X#ffl^(C 

SS7Km©iltBJi -o X > y 3 >S® l=¥iH4cD£<bA<£ 

<bii, **u=t£<&itfcxg£igfc&-et8iy. vyn 
>/->y 3 >^bKi!iS(=teit*sp«tt<7>*ib*± i:* 
t,OT£3tx£;h.*„A^*->y3>/->y=i>&<b|gfji 
ffi(=fc(t*¥attcD*<b(i. y— ^^3?E<oJitt3-v>u#^ 

filBEEOTTiSl -14fl>JfH<35- OIC ft -3 T l^tz t #x P. *v 

*. 

[0017] tc5-est*a)7-f ^PsKafi^^x^ic 
J;*->y 3>IHb&ffiMU:*i-eii, SftKlbxfKDiiS-.l: 
fJ«!laxSl=*}t^rft7•vK^f>7k^B3S<lD7J<s?ro 
y a t. y'j3>SS0)g«SSIb 

£ffl#ILTri^^Xvit<b«i3I£*To-CI.>.&«, UA^L 
c<7)ci:(i\ T-f -^QiS^X^Ittexfi-eiivy a> 

C0^<bl±iKl4 OO' CSS(OffiS-CfT*5HTLN*(3>-C, 

fc**7?K<bx^A<frt>4xrL^=c<!:^jtis|c-r*= "Tft 

XS-eii. ->'JaV^blS*l=^:Mlc*^A<SISL. c 
*i*<y— wsnominttoj k+v y TSittro^bcoii 

HI=ftoTL^fc<tL^•5*0M^»fco 
[0 0 18] *fEW(=«fc*ffi«i^»SfIC0aS«l4S*m 
f»**;i(c«fc*tl*, ^X-7flia**v*->y a>SS 

S9fE->y a>S®'v<7)SB2<7)^'5Xv(c«J:*^bK 
^^bKfc-5UMiK^^bKftifco-> y a Xb*ftB^« 
IgCitjioT. mi«)^ ; 5Xy'|c«J;y«aa-r*ci:lc 
<fcy. S®© 3 Pffltt*S<b*l±-5>ctft<. 4 0 0° c 

Rlfi6(=ft-5o Xa<y h • 7> 

T-t-ZmmLtz^J ^QS^7X78g (W0 9 8/3 
3 3 6 2*§"&$R#!1) li^®S(ct>fcy^-7?^[g|e<)(C 
S t. A<ft lMg^TS&a>Bffi&ft X V * #6£ * -a- * 

[0019] ->ya>s®<os«ii^jfit**xroaJlA< 

Sl>l5«!f'J>ft <fty. 'Ny^A (He) . (N 
e) . T;U3*> (Ar) . ? 'J ^ h > (Kr) . +Hz/ 

> <xe) omi=3S'>-r*o cij^i*a r zmmLtzzr^ 
X7©i&, gfrfiBV'r^a^iaie^^x-T'sg^ffiffl-r 
*iii-r7t->figatx^.yu^i4. ^--r ? amsiD— i . 

2W/cm2i;. E*i<Si13. 3Pa (100mTo 
r r) JJLtOii^ *?17 o VJUTlc-r*zi:A<-(?#* 0 
[0 0 2 0] -<-*^mbl-*)\,*rtf>l e VlUT1?fe*l 
If. S«S®A<">y zi>T?fcoTt. *fc*?>lCii^|= 
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[002 1] lfo!Eg®J«!S7k3££f££-r47-=4f><7>T;514 
lg©*l:8 < Igtffitth*^ *g«-f -5 c £ 

mz.it. ^xv*-ejsm*iti5i**ai=sg£ 

BMs*K r T^XTTJfrlV S?«(S^NH7^A^ 

**±$t!-C^b*frd*a£(::l*. £®H4S*SSia>Ks£ 

[0022] *«WI=J;+Lli, «t3fetf>&K1bxfH?>v-r 
fcftt4. <I«t4£:rr-5>vya>iHblg*iK)4 0 0* c 

m&oi&.'&x- zzt tfsim buy, •> i) 3 >&<b 

If. Sffi*§«7KmK!*^^T-5(OICtt3tE(7)<fcdl=8 0 0° 
C(D<fc?fc:g5SI*&S'5£ < , 5 5 0 0 ClilTa><6St?+# 

5 5 0°CUlT<D«St?^#-5<D-t?. K+<D^>^y>-^ 

[0023] *f = . *nmz*tut s &*itz¥rti. mm 
»* *-r ■&-> y 3 >aibHft«LMi^ y 3 >mibn 
*. fas 00° cciT©«ar, fet>^*a*f4<D->y 

3^51 y a >*#t?) ±l=^)«-r-SciA< 

[0 0 2 4] **W(=«feHlfs >>tP-H/Vf 

**«■»* t to*>y a >«bi=*. y— »«t^w 
fffc if©«i4*<ft»ft»LxjaaH<f *>y a >it<bis-e. 
■> y a >§<bigL •> y a >m.mitm^mf&-r & ztt>< 

[0 0 2 5] *36iy§l=<fc.&$&|§|gli. 77»r>a^'J 

[0 0 2 6] *t,l=*S§WI-.fcHl*, iffi$i^±(r^fig5F 
±tLT<1 1 1 >7J|S]lc®5tffir3]-r-5iigS«icfe 

y«iaiw^v'ja >ib± i= t . xa ire ~> y 
a >»<bBHf>*>y a ^mitm. ->y a ^mmitmz?— 

<bA<Plfi|lc/«f ii. ^-S^SSSvy a> H^vi;;*.** 



*7ulMSl2]8&SS^*St8t-r S C .k t, T? # * „ 
[002 7] 

[SeW<7>3?J&<DJfc©] KIT. *SeBJi£JgfflL-*:#5Ifc8i 

K<bK^jaico^Tijiwr'5o 

[0 0 2 8] IS1I±. *&ViT'&t>1XZ> : 7'?7 t JV : 7<<^ 
*□•;/ h7>7^*ffl^fc^X7*il31gga>-0iJ*7j* 

[0 0 2 9] *Hfi&}&®l=a3lvCli. -yi^VSSfl)* 

fl2/£Xf§T?;?^X-7Ki£;tfX<t Ltffi^SK r *ffiffl 

fbteS-kSfT?. 

[0030] rn^mm mmm) i o 1 ^*m^ 

SiAL. USKr*"7i:«|gx5. *f>l=. «IfiESa 

1 0 1 WflJffi** 133Pa (1Torr) gjSlC . 

[003 1 ] *C->ij3>II1 0 3*. JjDSNitt8t£l# 
oK*4£ 1 0 4 HmSS* 4 o 0°cfgg(ri6 

5rr-s„ «rtE->ya>s«i o3a>jg&A<2oo-5 5 

0°C©tiSHrt-C&ttlS. iaTK&<<-5*S£l;J:li:<b/0i:*|5] 

«aj*,a><tfc.5. fjfE->y 3>s« 1 0 3ii. iBffirofi 

[0 0 3 2] 1 0 SA^^^OTVU^-f > 

XQ-v KrV^^" 1 0 6|r®«S6A<2. 45GHz(0? 

>xo h7>ft 1 o 6^bMii i o 1 rosso— 
9i:S6l+b*ifc81Ml0 7JlLT. frtBffliSS 1 

-^U-h 1 0 2ANP,fJfSJaS^i 0 1rtl=SA**tfc . 
Kr**X*S)fiL. j e-<0SmSfFfE->^ r 7— ^U- h 1 0 

-5>-7-f-i7PaS(oraatiftA<9ooMHzSSiu-h$«ii og 

^i:P«a)t©«!:^i:•g)o 

[0 0 3 3] 0 1 <Dmf&lzt$l^x-> J r r ?— h 1 0 
2iMl 0 3 0)P B 1Pllt. *^S6JKS-eii6 cml:SS 

n. c: a>p H iPii*»LNij 5 *< j: y umuf&mt<ssm t ts. 

^7 X? *B)je L X i, J; 

[003 4] Siltevy a>S«1 03SK r* - XT?lie 
S tvfc ^7 X v ic^-r Cb (c J; y . flrfiEv ij a 1 
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0 3<Dgaf4iSx*jU*a>K r -f * >BSI* 

[0 0 3 51 0 2l4ftEvy 3>g«1 0 Sgafcfcl-J- 
avy 3>-7Km3S^£**#7fcS&lc£y#^ 

-c&y. frfHfflia^i o i*ic^-r^p^* 1 3 3Pa 

(1 To r r) <7)IE^T. 1. 2W/ c m2(^/<9-T? 

[0036] Ei2s#^-r^{^ tp-r^ 1 &m&<D K r 

^7X71^1? v'J 3 >-*i^i:t*9IW^fia2 1 
0 0 cm-1 ttftOftVBLqSLmZt Aj £iB*U *i)3 0W 

[0 0 3 7] MfEv«V7-^U— h 1 02^b9 

7/3(D#JEJt(7>K r/02;l^^X*^A-T^o CO) 
*&3I^<DIE7D(4 133Pa (1Torr) ^Jg(C 

®)&^Xv*TM4. *Pp1»jg#®(Cfc&K r*£C>2# 

[0 0 3 8] C^IS^tt^O+fCcfctj 
»IB->'J3>»«1 0 3©HSHkt4. y 
3 >Sa<7>f&iHb;£T-l4. 02^ : ?-^H20^|c < fctJK 

fb*<fr*>*u 8oo° Cisi±(D««)TB^*BaifflJfi^ 
i*. 4oo° cas<D3f«i=«t^aa-ciMb3b<prii6T7* 

«o K r*<t02<7>«SS«££;*:#<-f *(c(4. *&3I^i£ 
0*B36*««»L. 02^i:SoTL*5o SB. ^® 

[0 0 3 9] 03IC. QimnftOK r /OlOfrlltt* 

9 7/3l:«»L^ «5Eftia^l O lrtfl>*fxffi* 

**ft*i*fc»*a>. »ift$4i«Kibii0>v£&aJU 

10 3<^ss*4 0o ft ckrsu 1 o#B0>IMba 
[0 0 4 0] @3S#W^i:, mtBffiasi 0 1 fl(7> 

J£2lrf><ift 133Pa (1Torr) (7)B%(Cg *, »-|b5Sffi 

s«i 0 30>wjjm< doo) ©-efc^^^icKb 
[0041] mm<»mm<»i' i )*>Mimt>mf8.ztitz 

^bi:Kr/02;i$^X$ArijXi:ltSL 
T8fti8$887t^c *iSO)«ft:Ar^«lt 



[0 0 4 2] tel±0>MfcK»*(=*L^r. «W»JttX 
[0 0 4 3] ±E(D#IIIB-C»«l**Lfc->y3>tt<bK* 

o****«*»a»Uirc«fcya3iLfctc5. 3nm 

c mZmmvLTv & ofc e «iz ij — 9 «9E*<d>tt i^b 
K(=tei>rr*vu =i >M^bKrt(z>7K*#^fii*. ass 

1 0lVcm2aflEiaTT?**C4:36<«tt**i 

f: a M<bK»jam(cK r ^x-7o»BSfrt»s: 

3^ofca4bK(*B*«»*-e 1 Ol2/cm2$ffix.^7K 
[0 0 4 4] *fc % ±IE(D^lllT?»*S*Lfc'>y 3>M 

ftB *«■ l fc««> y 3 t a<bB» jab*) v y 

3>«B©B**B*BaB««r»jeLTtt«Lfc± 

c 5. v y 3 >*bo>js **<*<b it i^sLivbtfm&z 
titz. r*t>*>. LTlMbLfc*-e 
y 3 >sa*<stti> c t tt&i\ 0 

[0 0 4 5] 041*. IBOfltVlCitife^'Ja^ 
I4i>y3>a> (10 0) atCO^Ttf>itf>-C?fe-5>;!><. 

doo) aicKt,-rftea>*(iT?t^«a)^mA<#b^ 

So 

[0 0 4 6] 0 4(OSSKT?I4. K r *a>H*©»ffi* 3 
*fc«BB£rt<DI£** 133Pa (1Torr) 
(=R«U ^7X?lftUtlCU4 O 0° CV'fT 

[0 0 4 7] B 4 i/U3>BftB+©K 

rfflftl4T4fe<D*>y 3>SB3^&a^«iro3KTaA 
U ->'J 3>^bKSfflT?r*2 x 1 0l1/cm2afi(Z) 

y 3>a<bKi*. TitDv'j 3 >a®35^a>ffi»A<4 n 

y 3 >8Bft* & 0>KBA<4 n mI5lTO>«tt(C*5^ri*-> 

y 3 y =i >M<bRa>»Bi=iRjA^or*'>Lri^6 

[0 0 4 8] @5(i. ±Bo>we»&3Hfc*>y 3>» 
ibKicotxr. y-9a*a>fflttajMfcfttt*»?. 

/£LB5<z>e»ii. ->y3>a<bK0)KW3&<4. 4 n m 

(Dii^icoLvrotcD^fc^o *t«a>fcA* 0 5 4>i::i* 

B1bBJI$j£ffNCK r ^XTCDaBSfffcttA^ofc** 
(co^r. B-BVa>aibB0>y-9«Ktttt«»LT 

[0 0 4 9] 05£#J*B-f Kr^7X7^Si 

*frfr a* o fc**<a v y 3 >it<biia> y astwt 

14. tt*a>Mtt1bH<Dy-9V9Ktttt£B«T?fcy. K 
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m A L -C»ft * fr 5 *i£«6J&B<Z>;*7 ;£lc J:VMjfhfe 
v'J 3>i8fl;Rl** t**tf>v-f ^P&^Xv^bClJ; 

y »***ifc->u 3 >mbR<fc y t n-wHcai** y 

-*S3?1*<2~3«t**M'J>U IMtlcftfffctt'J— *W 

£bC:SJl>1 . 7nm8S*^IKDv'j3 

[0 0 5 0] ®6(*. *S8tt»«ICcfc*->y3>IHbH 

«WMbK0>y— 5r«a»14*. ^OIiKr?7X7^ 

I*. flHBK r ?^X-7^0>Blg<7>&. fllfEK r/02? 
^ (c cfc £ |Klb * fr o fc*mtffl Jfcgslc £ « > 'J a > 
ItlbRoy— 9MM*tt£*r. ftfcE!6 + , ■■e^-T 

[00 5 1] EJ6£#Bg-f Ot^t, K r ?^X 

*>y=i>iHbK(Dy-^«a«tti*. A-c*-riMtibR 
oy— 9«xmfc&-*'r*af=Mu *is 

»»tt(=J;*->ya>iMb«a>y— &«a«tti*. or 
->J — ^aXWttlcM LT 2 ~ 3«rt,»'>LTL^fl) 
*<*>3&>* 0 *SIJE»B(c*4->y3>tt<bKT? 

I*. RVtfftM . 5nmt?feott, I^A<2nm(DSi 
iHbRa>y— ^«3l[l=EBl-r*. 1 x 1 0'2A/cm2 

[0052] *»nt»isi=<i:y»e>*ifc*>ya> 

iHbRlcoixx. > y 3 >/v y a >&*bR#Ei£&ffi 
3>s®ic^i>rt. aixi oio cm -2 e v-ia>MK 

[0 0 5 3] COHtL KEtttt* *^h+t'J7»tt, 

x h uxwatsK Lfc <t #a>*> y 3 >im:r*<mucs 

§tt0iilQB D (Charge — to — Brea 

[0 0 5 4] 12L/:J:5i:, UIM*X«tSLt 
frSKr /02SSa?5Xv(Zj; y i> y n Viftlfi 

^ff^ctt, 400° c£i\3«ffl(cj3i*T*i* fc£ 
«>*ffi*ttO>->y a >Ci*if:v'J =3 r/ttlbRSKJA*- 

***i=j=yttibR4"a)****s*<**<«:y. * 



#*.**i£o mbR+a>7k*35<*&i^ctri/y avis 

«:Hfla>5c*®liL*IS»rt<'>£ < tt y . */= K r 
**l*Ci:«Cj;y % R^S i /S j O2^St?0)X h 

ux*«iMns*u R*ai5A>*s*ttffifi/)<ffi3as4i. 

->'J a>»ftRO>«!RM»ttA<*:«l=a»ap*L-C^«fc 
[0055] gEffiffi»jticfc^T*ii§S££ 1 

012/cm 2 JaT. S*L<(*1 0H/cm2aJSiaT(C 
■T^C^^. 5 x 1 Ol1/cm2uTF8ffi0>K r 

c£<t*<. i/y=a>i»bRa>«ftntttt. ira&ntttt 

<7>&SlC S# L T L> £ =fc (7> <b # X * *L « o 
[0 0 5 6] **McDtt1bK&Mr«fcJ6i::i±« 12 1 
«>»«a>ffi(c % ?^X-7$ffllNfc«S<DK1bR^ffi*pJ 

[0057] ftfc. *MS6»MST?ti\ waa>R«a>S/y 
*^SA r #X(c«t»LTBMbxa*»ier^*A<. 89 

(1 To r r ) «»C«ofc**5/*7 — h 1 O 
2 3^6»EJt9 8/2(DK r/NH3l&^X^A 

L, *>'Ja>IHkll©Mi:»o. 7nmOi/'Ja>S 
ftRS»«LT«i31t«xr4ia^o C0>*ftl=J:*i(* 

MHoy zi >a<bR*<»j«**Lf=->y a >MSftRA< 
»&*u j:yxi^itim»*-r«ifiiiRCflijft-r«c 

fcRJBJdlcot^rai^ft. ^IbR^^lcfiS 1 i^«<7> 
[0 0 5 8] *»jfi»Bic*5i%n*. ^ffl7km»*Stf 

SftR»fi8l*a>fc«>(C A r £*:fiK r W5<7M* 
[0 0 5 9] JUT A r £ttJHLfcftO>-flt*'r. 

[0060] *-r. m^ss mmm) 1 o 1 « * as 

iCg^mL. *lCv^7 — ^U— h 1 0 2frb A r 
SALt4iailWa)E^Sl3. 3 Pa (lOOmTo 

r r) asicis^^^o 

[006 1] Htt<o»ffl3ixa(=*5t^T**aini 
y S5<Dv'J =i >*«$#A<7k*t?»tt**t 
f:v'j3>Iffi1 0 0 1 *l::®AU *Di» 

$500° ClciS^-T^o ClCD;SJtA<3 0 0-5 5 0 o 
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[0 0 6 2] 1 0 5^£>. 7v7;i/7 

-< >XQ'> h7>ft1 0 6*>J;t/Ka<*«1 0 7£ii 
LT, toS^P^iC. 2. 45GH207^f^P$$«te 
U &m&ftlZM®&<DA r £ 0 

■r^T-r^a«a>saa*<9 0 0MHzSigiUJii OG 

Ay<!:a*7£>fc:l*o *>t9-?l/- h 1 O 2 tmfii 1 O 3 

[0 0 6 3] COcfc5lCA r #XT?BS**Lfc^;CV 

I* 1 »IBO> A r ^7X7iSSIt 0 

[0 0 6 4] 3fc|C % — ^U— h 1 O 2 A N b A r # 

X(C^JEtfc-c?2%(DNH3^X*;I^Lr«A-r^o C 
*ftS^P*3<7>JE2)li 1 3. 3Pa (100mTor 

r) ISCfOo A r JfXfc N H3#Xrf><;g^£;K*:S 

*. 

[0 0 6 5] <fclc. Bfa(OK«a)->Ua>aftlBIA<»rt 
* £ C 5 T- V -f ^ P ^ —<D m A £itAfr X V 
BiB*»TU *6l:Ar/NH3Sd*XSAr^ 
WKftL-CBflSXatHT-r*. 

[0066] iu±o>S^bffi^(cttixr; SHff2j£. ft 

[0 0 6 7] *5MS»tS-cr4 % 7v7^7-f>XP7h 

toizm*Lx±&^ 0 &tz*mmi&mvi£. zf^x^m 

fi^XlCAr^ffifflLtl^^ K r Zmi^XtrnftO 

&m£'&z^ttfx£& 0 *tz. ^mmmmxit. 
[0068] **Ma>->«;3>aft«»rti=«^ri*. 

tf#ffl(Dy>tf'J>?7|*> K*<S i — H » N — H$a a" £ 
JfefifcLTtettStu *<DlSSiS'y=i>S<bB;fttf»B<& 
h^y^SK ft****.**!*. 
[0 0 6 9] S i -H$g£\ N-H«**<**M(Dfi<b 



■KftU. fc > , J3>/vU3>S^bffi*ffi*i4ffiJSt.2 

x 1 OlO C m-2 < b(S<tqixf»tt^)o (A rSfrli 

Kr) iN2/H20)ffl**fXS«fflLT->y=l>fi<tBI 

[0 0 7 0] 0 71*. ±20>¥fl-CfMELfc*>y 3>S 
<bBJI<DE*tt#ft£^-r o fcf£L!2 7(7>glKlzfcl,\T 
A r/NH3CD^IEW:fi9 8 / 2 |CK5£ £*LT*5 y . file 

RB#BJii3 0#-?fc£ o 

[00 7 1 ] H7*#BHT*fC % M<bR<Z>j£;6i$lt(i. 
«&31^P»9(7)ff^l*T(fr^^X (Ar^fcliKr) *><N 
H3 (*fcl*N2/H2) lc^*5x*;u:¥--£ig*>L*: 

sibn»/<tt*a)«A^& 

I** #XE4Jt&6. 65—13. 3Pa (50—100 
mTo r r) (DMSBAty? £ L ffe05l)ftf^g§*C^^< 

£ J= 5 U\ Iftilfttiat &xfn?(*»<blca Lfc 

IE*. «*tf 133Pa (1Torr) HftlCtft- Lt 

£fc. tflX*©NH3 (^fcliN2/H2) 
E(*1-10%©«l^ft< % *£{::#£L<f*2~6 

[0 0 7 2] **J6JKB(cj;y»&*ifc->iJa>S<bH 
<*>*bR«*l* 7 . 9Xfo-Dtztf. C(DflS(iv'Jp>^b 

[0 0 7 3] *Sffi^Sl: J: U f b v 'J □ >Sbi 

(nmxtn&tttezmjZLtztzz. mmt<3. onm 
(mnm&umtm 1 . 5nmi:ffi§) a>i*i=* iv 
a>«ffiBP»»rc*jt^r, BHrf>< 1 . 5 n mtonitftRj; 

mLtz h-^>zsx*\z&i^xfflmtti:-oxi*&mmitm 

[0074] ±&Ltzm<tm<j>mm&ft. &*zfmm 
(100) B*tto>*>y a>aa± 

Izm^ZhZtOxitteK „ (111) B*dt?fc&«> 
[0 0 7 5] **Jfi»»JCj:y»&+Lfc»|EL^tt* 

i*. »a***<»* ztttz zt\z&&zt tzrttfmmx 

*fiftiBT?ttfi<bR*^S/ya>/fifclK»B-c?a>x h 
«ft**L. *(D«»->y3>fiftB*a>H3EaiSf^»B 

[0 0 7 6] ->y=i>B<bBa)*4iH«ic. S 

lffigl:fc^t5x 1 o1Vcm2jUT0>A r *fc(*K 
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*#t±a>3fe#(c L X & t n tL h ti Z a 

[0077] *&BA0)&{tmzmwi'?ztzisbizit. en 

mk?Z%l<»zf?X^?n*xm&m:£&mLXifr'£ 

Z>tz&>0)A r StzltK r #X £«tfci3-f £S5 1 (DtfXtttfi 

NH3 (^fcliN2/H2^X) ^XSJStH-r 
*k fJIEmi (D^XttdJ«3tt(*M^^m20^)»tll 

(S§ 3 (BUSSES) ;*ic. y-h^*t^(c^^XT*ffl 
i*fc«;ga>II<bE<fc£<bK<7> 2 H8tig£teffl LfcHfigte 

[0 0 7 8] Mttm-cttfch«KftK&J:tmba 

[0079)^ (All) 10 11*3^ 

yt9-^b- h 1 O 2*>n£>A r #X£flTE 

nm o 1 +c:«A"r*. *i=»A**t4#^*ato 

OAr^bK r*'X(C«iy*x.. Iffl IE A SS 1 O 1 W<7> 
133Pa ( 1 T o r r ) MICKS*-*,, 

[0 0 8 0] jfcic nm«>m«kaixs-c#^^||ft»35< 

*>'j3>g«1 0 3$ffttEASSl 0 IftlC^AU *D 

Sft««^<*xfca*4^i 0 4iceg^-^ o *t>(zB»(D 
[0081] «ic«ghm*x* io5^b7 s>r;u^ 

-f hrv^r^- 1 0 6|::jg&&rf><2. 45GHz 

1 o 7 ltimmum 1 o 1 mizmx^Zo 
zo&oizLxm&nm&'i o 1 ftiz±mLtzn®&o> 

K r ^7X7C, «By'Ja>SSl O3 0)SSSit 

[0 0 8 2] ntEAIgl 0 1 F*50>/E2l£l 3 3 

Pa (1 To r r) HftlCflM* Lfc**. VV^l/ 
-K102^b9 7 / 3 <D#E.tt<D K r / 02**#^ 
^AL, «fffivU3>S«10 3a)SSi:l^1. 

5 nm<D->U=J>BMbB*»fiK-r*. 
[0 0 8 3] V^*a«0>tt!»£-ft#ltU O 

2#*<M*A*#Jtrft. S&fcUffiffl* (ASS) 1 
0 1«iKrt?/<-^Lfcft, yt9-7"l/-h102 
**&#tttt;9 8/2CDK r/NH3l^X$SAL, 
AlIl^(DE*S 133Pa ( 1 T o r r ) HfiKtaffi 
Lfc*** HtfM*IK*<2. 56GHz(D7^^P;S$ 
«M*U IftfEASSl 0 1 M::MME<D?9X7*±j* 
Lt, 8friEv'Ja>^blBa)SBir 1 nm(Dy'j3>I 
<blg|£l&/£ir£o 

[0 0 8 4] Rrrfl(0HK(0e/U3>B1bnA<KfiK 



XvBiB*»TU SbCKr/NH3SS#X$Ar 

#X(cS«LT»<bg<bxS£t57-f 6 0 

[0085] j5i±o>»<ba<bH»)aicijiL^-c, wbm 

tit. ftBKKJft* TKfy^MSffitCi:!:^^ h 

^ >yx * ***/<s,« $^-r z^m&mmmmmmi: 

[0 0 8 6] Z0)±5lZLXtetiLLtzmm?— hfetse 
©*»MftRB***5ELfc£c*. &6<Dfiia<*#£>;h, 
fee *<Dffe. 'J— *«3H#flL WEEftte. t^h^'J 

lom&tmmz. &*itzt<Dv&^tzo nhtitzf— 

HBMHcitv'Ja>Ml 0 3 <7>®*{£(::*ff £ttc?f 
tt*Jl&*v*\ (100) H12ma>£fOH*tt<Di>'Ja 

5 l= L r % &<bK<Dffi#E*fiM$tt <t SJblftDXM* 

[0 0 8 7] y'J 3>fiW(ciHb|g£ff£ 

B/gfbK/IUbK. ■<b«/IMbBI/mb««:tfa>S 
<ft4 0>mKKtt) ;*ic. y-h«Wi:?5X7«ffl 
[0 0 8 8] *HSfe^fl8T?«5KS^bK^«KS(*. 0 

[0089] Sf, (ASS) lOlrtSS$ 

*>*r7— h 1 0 2^t>|i||BASSl 0 

1 r ffX$?Afl), *l=WIEA«ai 0 1 *IC 

5A^tl|)^X* A r^bK r ^XlC^jygXs ASS 
P^OIE^lS 1 3 3 P a ( 1 T o r r ) m§L\ZWCfc* & . 

[0090] *e>icit«ia)i»ASx8-eft^'v»a^< 

v'J3>««1 0 3 * flUffEASS 1 0 1*lc^AU ttl 

SJS*4 o o°ciciS:5£-r£o 
[009 1 ] #(c, 3t4©»ei o 

>XD-> h7>ft 1 0 6lCjg^SlA<2. 45GHz0 

v-f^pa*i#n«ifcL. sifi7^7/i/7-f>xp^ 

K7>ft1 0 6^bRE«fi1 0 7£iILTASSl 

o inicme^^r *q»£»au frtEASSi o im 

r #x*cBiie**ifc^XT(r|iJIEvU=3>S3Kl 0 3 

[0 0 9 2] BJIEASS1 0 1 1 3 3 P 

a (1 To r r) U WtE^V h 

102^»=>^Slt96. 5/^3/0. 5CDKr/-02/ 
N H3;1p^jX $?AL, y'Jayg®l:3. 5nmO 
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^.itmtmjH £ titz k c 5 -c? v ^ q r7 — tf>© A £ 

jttfi^XVljfi^jJSTU *^>(CK r/02/NH3S 

£#a£a r#xi:g»LtSS1bxi$»^^ e 

[0093] iu±^K<bK^/aicfisi^r. ^ai^jax 

a. ftBRS&Jffcxa* 7KIy>^Mig§^SiL, 

[0094] mSlZ7jk?£olZ^ §ZjttK«TlZ&l)mJZL 

tzm : ?ftMmo*<Dm±®mtK r /02/NH3^o) 

;!^J±#9 7/3/0-9 5/3/2(7>ffiBT*(iHWM 

5/3/0. 5SS(D»^icu-^aai3b<st»'>L. 

[0095] RQIt 2^-r^>^M^«f«T?^lSL 

a*<Da*»**^-r. fcfc*iB9^ «uatttts<bR. 
[oo9 6] BG«#HB-r«(=. nreMaibK4>icfitt 

*^*0>A<^*o c<DKfi<bR4Mc«y&*jh,fcS 

*o>fifi v y =i >^K*<D*b^TftimTT?fcs>. 
[0097] no it*mmr*miz * «ttsibR<*> g - 
*«a[o>Bitt«jMfc#tt***\ fcfcXHi o*. itia 

r ^X-7^a)»8aa*:fT3b<j:^o/iH-IBBa)lt<b 
Ra>'j-*WM*tt±. Mibfcj:y»jftdftfclftibH 

[0098] 01Oj#it§C, Kr^X7MC 
cfey«aS**B**J6LT3^&K r/02/NH3^* 

»ALTKfift*ffofc*StJfi»l8lCcfc*MaftlH-<? 
I*. tt*<D*a-C»fiK**Lfc»ftH«fey. H-«#T?Jfc 

«Lfcg-^««a>«3b<2-4ffit,*^Lr. SWfcffi 
g - o ttt±t>m * *ix l^ £ c <t atob* & o 

[0 0 9 9] fc*>\ Sfc(cRHLfcH6+|::|* % C(7>£5 

I^LT»j««4ifelM1bHa>U-9«fltmt^M*a)H 
«A<. ■ (C£y^£*l a Clv& a 
[0100] 0 6£Stf#B8-f ale. *|ISfc(Dff28§lc£ 

y K rBH»«fT-3fc«-e»fil**Lfcil»bW*. nflttt 

xa-e»j«* *ifciMb« t n«a g 

u fticKjjjWKn . 6 nmcoii^icteL^rt g— 

5jftO>»36<1 x 1 0-2A/cm2(cia^^:lNCitA<t>^ 
[0101] *HfiE^fS(Ccfc4KS<bfST?l*. *a>«* 



■new*. *9h^t>j7itt6^unm <m 
t?fcofco *fc->ga>as«a>ffl*ttrc»-r*«#ts 

y'j3>fl) (100) ■<D*tt&'4\ <f<7>@* 

[0 10 2] ±SLfcJ:3lc. S@*§aS7k3l£Bfc£LT 
*5Kr /02/N H3RB«^XVJC J; y y'J zi >g£ 

Sibxa^ff 5cfe. 4oo° c^L^5«^ic^tAr 

«fc tf HRO) > g =1 >i£^<bR £ffSj«-f * c k tfv £ h o 
[0 10 3] **J6(D»i8(3fci^rca>cfe3<f»*Li^ 
»**<»&*i«a>(** ic^yKS^bH^O) 

K»WiaT<DS**<** c «t (c fcfiB LTl>£ t 
a><t^x.b*i3 0 *SSS6fl28S(&Kg<bRT?l*K r ti>£« 

mtmrnrnm 1 ©mbRdtKis i / 1 o jutt? & y % 

Xtta>JMft-cl±« Kg<bR*<D8S<bR4i07k**<<J>& 

3*'>U *fcB*3&«****i*CtlcJ:y % r**>s i 
/S i 02#®t(DX hUXjMtfO**U *-0>j£ilR* 

««^M*tta>a6ft*<(saL. «fco-ci»iM»fcBa> 

1VElft&1bR*07K*HiA*<» fclUMUAiric fet\r 1 
0 12 c m-2jjJLT. M£ L < it 1 0 1 1 c m-2aSi^T(C^ 
*ltl^4Cfc, £<fetfH4>l=^>J 3>fc^lM*KS<0 
*9JJslT«fia>ft***trC£jb<. v»Ja>B8fti(D 

[0104] fcfc, i»aa>R«a>vy 
a>MS<blBl3&<»rt*tt/i=li»jjat?vW'^na/<7— 
A£±#)Zf^X^m&&&T L. $b(CKr/02/N 
H3S#*X*A r#X|C|B»LtiiBftia*«^T 

3 3 P a ( 1 T o r r ) aS(C«l# Lfc*^. «IB-> V 
^ — ^U— h 1 0 2^6»JElfc9 8/20>K r/NH3 

M*X»AL, vg=i>KS<bK(7)Sffilc*t,o. 7 
n mfl)y g n >a<bH*JK* Lt^ bi£^bxa£ K7 

(c v g a >S<bKM&***u cfc U JBHRWUttftBtlfi 

(m5<DHS6J^S) ytP-hl/yf7^VU- 

<bH*»l3lLfc. **M<Dm5<7>S|]|l6(D}KSSJCcfc*¥» 
[0105] @1 1 (a) l*ytP-hl/>f7>fVl/ 
[0 1061011 (a) B^0ytP 
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- h L/>f 7>f V U-y a 'J 3 >11 1 003$ 
miZZf^X-T^vTXfiZj: <>)7<< VL/-va> SL>> 
^£JfS/SU tef&Ztltz Kl/>f^ CVD;i(Ccfc ijj&jfg 
**ifc->'Ja>iWbKi oo 2(Cct yjfcttu ^F^lc, 
WIH*>Ua>»<bKl 0 0 2£^l£CMP;£fc<*:lc t fc 

y <b-r « c t \z u »« s *i « e 

[O 1 0 7] *8M6<DI*»T?I4* CMP;^(Ccfc^flitfBv 
■j3>MI1 0 0 2^glg^ yUa>SffiS 
8 0 0-900° C(^^b14(7>llfflmic^^iicj;y 

*i*=vy a>SS£#£ 0 *mkfi*tt-ci*, HSfeff2S§i 

ils f K r / 0 L T y 'J □ >»bH 

[0108] *^j5£Off£S(:=<fc;h,i£ % E1 1 1 ( c ) 
^"cfc5(c. y v P- h l/>f 7^ V U-y a XDftSl: 

U 3 >§£<b|g<D^Jf (7>M'>t!><± i: £ C t lifcUo d <£> K 
r^7X7jfflL^:^ X V8£<b;£ (c J: y fl$j£3 *l*= > 
VP-hb>f7-fVU-ya >ffl5#$#tf>fc£i*<7> v 
'J =3>8£<b|ga)QBD (Charge to Brea 
kdown) ttttl*. Sf«i=fl»-e. 5iA^SiMl02 

[0 10 9] KTBi/U 3>^b^*tt*(0Sft^b;il=<i: 
•z>TMtfLLtz&£lz&. 0 1 1 (b) > 
t h 7>f V U-y a >«)f -/^ft^* < 
^>l^ot, y t P- h b>f 7>f V l^-y 3 yflW^ 

l£ % f-/^^<ftot^ v-vn— Kb>f7>f 
V L^-v a >ft &x*(D i> y =» >§g<blg(D5$IBI<bl£j£c b 

0>ftffi-CI*. 01 1 (b) (c^Lfc hL>>^ft SB 

*U*. 9 0£<Dftjg£te5C<t*<pJ|jgTfc£ o 
[0110101 2I3\ yij =1>S«*^9 OSICX^ 

[0 111] il2$#mi;, <hf(D®±(rt^-^ 
§111(0 > y a >^ibH^f^/fi-c £ r i> 6 c <t ft<KB-e £ 

[0112] co>j:5fcLr»rt**tfc»ftiBt?i*y- 

cfc y if ^Sccos^e* t o v y =» > 



st?(7>^bKfc<i:^^bM. &&w*Mmitmo>MmtiL 
mzmrn Ltz*%w<om e a>mmo>mmiz z&^^v^ 
zL>^y^(coL^ritt^^-^ 0 tet$VLT<Dm.wvit. 
7^viszL***jm*£-mtLTm7jk*z>t><. 

l^8<DgH81$^t^EPROM, EEPROM? 

[0 113] 01 3(t 7^ va. 

[0 114] 01 3 (fB77r>a^ 

'j*^ttv'j3>«fii 20 i±i=^ja**LT*5y. m 

ffiy'Jp>lfil 2 0 1 h>*;u»<b« 
1 2 0 2<t. «HBh>*;utt<bKl 2 0 2±|C^*4l 

/r^p-x-r bn&ttn&m 1 a>*«a»->y a 

>y-KS«l 2 0 3<h. «9K*3BS*>y3>y-ha 
«1 2 0 3±(CB13fe»rtS*Lfc->y 3>^kI1 204 

Scfcl/y'Jp^bliaost, «E$/'J=i>Bfl:R 

1 2 o 5±(c^fi£$tL3> hp— yuy— hs«£«j*-r 
&*2 0>*jss->y =i>y— 1 2 0 6^^bHA 

LTffiiLtui, 0 «riH*>y 3>mbisi 2 o 21*^1 

(&SgfcflSffiT7lftW Lfc > y 3 >B«;B»rt*»::«fc y . 
Sf-. *>ya>iWbKi 2 0 4fej;^kii 20 5(7) 

asiiiaii*. mmmm3vmBjiLtzi'*)zi>mitmo>te 
rt*aicj;y»j*-r*o 

[oii5]0i 4-01 uttmrntemoy^viszL 
* * y *^(D«is*at* RMtnicKm-r «fe«xo«MiK 

H0T?fe* o 

[O 1 1 6] 0 1 4j#Itl,l:, y'Ja>Sf 1 3 0 

i±lcii^-r-;uK^b^l 3 o 2i:<fctj77r>i> 
^y-tz;u^«A. Bsasffl h7yyX^MBMIi 
ffiffl h^>S>X*fBi«C3^IBl«4*tT*5y. S9Effi«A 
-C(D#^(Cfct\TfJtBvy 3>g«3 0 1 CD^®(Ci> 
ya>M<bHl 3 03WiS^tLT^^o SfrfB^Y— ;u 
KHftKl 3 0 2(iS«^b;i (LOCOSji) ^->^ 

[0117] *HS6^ffi(cfclNT(i. SSHttTKXK 

mtm&zfmitmi&jSL&tztbizK r j^XTig 

^rx<burffiffl^^ 0 ^blg. ^4bH^/S^Sii0 1 t 

[01 18] ;*ic0i 5 0>x^(c^u>T. ^^y-tr;uM 
aA^p,Krffi->yu>^bRi 3 03^*1, 
skjfcmz&y yu =i>affis**»sss-r*. ^^(c5t<D 

S8Jfi(D»ffil i:H«(=Lr. h>^mbH 3 04$ 

[0119] tuio*>. %<Dmmw*m 1 ^h«ic. ffjis 
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1101 +lCvt9-^L/-h1 0 2*>>*A rtfXS? 
A-T-So ^iCflfEA r #*£K r # ASS 
1 O 1 *<&IE;fc£ 1 T o r r HfidlftS-f & 0 

[0120] ttG*>>J3>tt1bni 303flK£ 
Iv'Ja >Sf5£*&:7 tt«L8 LfcS&Ev 'J =i 1 
BKDy'Ja>a«1 O 3 <t LTWE«MS 
1 o 1 rtl=J*AU MMMtftAfeKIMl 1 O 4iciffi 

*&i=K»a>aja*4oo c cictt3e-r*. 

[0121] £&irffrtBf5M«XS 1 05^b7v7^ 
7^>XP7h7>ft106l:IS»A<2. 45GH 
zO>T-f*p»*1#nMMftU fllE^-f ^a»£fltE 

« i o 7 *a ltiime«his 1 o 1 ftic^A-r wis 

111 O 1 +Ic»ja**i*«ffi«K r :7^Xv(cBSg-r 
*CA:lcj;y % U&E»«1 3 O 1 (D*>u=i>as*^» 

[0122] akicflriBi/^^— ^u— no2fr 

bKrfX, 02#^*WALT«TtE««A(C«lfEh> 
^$&ii(t*l)y'j3>SjbI1 3 3. 5n 

mfl>«S(::«*j*U »ur«1 CD^lSavUaVH 1 3 
0 5£. 8iJEvUa>IHbBI1 3 0 4*15^71:18 

[0 12 3] afc|c % K«EJ!i;&tf1&«GEfil h7>vX^ 
f&jSfBttB. C(cfci*TWEl^ a>*ttavy3>JBl 
3 0 5;^-z>yi:j;yBtiU * ^ 'J-fe;u««A<B 
h>*y*ftI1 3O4±l=0)ft % $KD^av>j3 

1 3 0 5*«te 

[0 12 4] ft»*fHV £f3Sr> 

'Jn>/^ — >1 3 o 5<Dg®l*7KS§$taS£;h&o 

[0 12 5] ;^|C|ai 6<DXg|CfclNT. ^<DS3(DH 

Mtemt^mzLx. T&mtmi 3 0 6aw±spi 

fkI1 306 B(DONij|*ftt^^Ii 1 30 6^ 
IMB*e»->»J n — > 1 3 O 5(?)g®*l7<*:7 

[0 12 6] C(0ONllt 5 KLTf&j£^& 0 

[0127] ms^s (ass) 1 o 1 to£n&iz&% 

U yV7-^l/- h 1 O 2^£>©AS*LTl/>*=A r itf 
XlKr^C^tlAL, mmmft(Df£Jl$: 1 3 

3 P a ( 1 T o r r ) UltlcRS*- 6o ffiE** 
*§ffl^+tyc^Se^v«j=i>/^->1 3 0 5^t§y 

•j a >s« 1301 zmmmm 1 o 1 p^ic^a u *o 
*s 4oo°cictgs-r^ 0 

[0 12 8] 5*1=* (^«»»ei O 5**&JB«ttJ&<2. 

4 5GH zOv-f^aS*fItB^^y;u^-f >xp ^ h 
T>*:M o 6(c1#p H lli<*:{ft$au WEv-f*Q»* 
MfH^ ^1/7^ >xa v K7>ft 1 O 6^bfliTfB^ 
S<*«1 076ftLTHBMi1 0 IrtdagAL. X 



yU3>/^->1 3 0 5(^S®f*K r^Cil^ 

[0 12 9] XlCttEMil O 1 F*ltf>IE;£l£ 1 3 3 P 
a (1 To r r) gffilCff # Lfc££. TOE^* 7 — 
U— h 1 O 2^^>frfiHtoH 1 O 1 rtCK r /02 : M£ 

^S5AL, ^IyUa>8il:3nmO)yUa> 

[0 13 0] *|C. T^*a»0>«|&*-H«*JtLfc 
Kr^jX, 02*X(D»A*»JLL. (A 
U) 1 0 1 fl£SmLTfr*. yt^-^U-hlO 
2frt>K r ^A*5cfcl/NH3^fX*®A*r^ 0 SIE«iS 
i10 1ft<DE*$13. 3Pa (lOOmTorr) 
Sfil-RSL» P*l/2. 45GHz(^7-<^at*MB 

o 1 tolzmz? z>7 Jis^ * >xa^ h7>ft 
Lt, v'JaViMWMI^ nmOi/iJa>BftK 

[0131] C(7)<fc5(CLTONK*9 nmMLfci 
»&*ifcONB0)IBIIi[tt-«r. Wiiy'Ja> 

[0 13 2] ca>J:5l=LT«rffiONBIS»rtLfctt. 

ei 7 oi:miztei*Ti%nK.mRzfi&ni£m h7>yx 

B. C±lcSfiaiE*l»fflCD-r7|->;lA*fT5o 
t»E««B. C±lc^fi8**Ltc»1kHi 3 0 3$i8t£ 

U »E««BI=f*y-hiHb«1 307?5nm(DI 

*(=:»f*U *o>«. ITBWftcfcy— HMbKi 3 0 

8£3 nm(7)J5$(C^fi£-r^o 

[0 13 3] 3 0 2*at 

■T*±(ti!i5t±icjB2a>*ea->ij3>iBi 309&1; 

y'J^ KH13 1 0&m»lz»tiLL* *&lc«TE*2 
^8Sy'Ja>f1 3 0 9My'J^ KM 13 10 
£/**-->^LT«IESBEEffl h7>yX^««Bfc 
cfcl/ffiSaffl h^>^X*««C(cY— 3 1 1 
Bfc^t/1 3 1 1 c£**i?tU&m?Z> 0 *6irttE^ 
^E'J-b^Mi^Atc^Lry- 3 1 1 ASM 

[oi34]Eii 7^ig^ **n&¥«i*xaic 

[0 13 5] *«flB-Ctt. -*lb(DM 1 3 O 6 A, 

1306 Bit. *<nmm£ft*a>gkim j t>mit&o>m* 

Ctlb^y U □ >libl 1 3 O 6 ASl/y 'J 3 >g 

im^ 3 06Ba*iiibLrt.AffFtt«ftm*tt«« 



(15) 



$${$2 002-261 091 



BHbll 1 3 0 6 A&t/v'J Z3>g<b^1 3 06B(4<£;S 

[0 13 6] *5BMa>7^^va.y^iJ**tt. tS®0) 
*ffl*|-r*c h>*;u&&KO£<ba<Px* 

[0 13 7] *»lfl|C<fc-67^-V*>i>^U*^(i»JIE 
*ft»ffi1 3 0 6A. 1 306BA<IilfciRitf4C 

#tt*«fcy*2istt±jg*u #^^x.w^0i8[^^2 
[0138] *fe\ 1306 a>Bi«jatt±iao N 

6«:«o«Kl. HIM2iPW(DM:I^6tiN| 
it. ft*lM**Jfi»B4i:H«aMa<bBl-C*or*i<fc 
l*. *fc. VrlBKttKi 3 0 61*. SfbKfccfctfBfbE 

ailfeONOit. aikK. KlbB. RlbB* Wbl 

^im^ajiLfcNONoffiig^^-efcoTt cfct^o fits 
tmm 1 3 o 6 1 LTi*?ho>m&&m&fr\t* mm® 
ma>nmj£ h?>yx^ &r/etE h ^ > vx * a>y- 

J3L fc*lM*A r <*fcl4Kr) /NH3 (*fcl*N2/ 

H2) v^r^paiaijeKEJs^xviCcfc^y-hs^b 

&l*RBBtfTtt£'y a>A(r#&r«S/y ziv ■ 

0)H«36<»L^ft±ffiSftMff *ff 5 S O I RRlcSl* 

[0 13 9] 121 8(4. $I£fiSO I«5t**"T &M 
OS h9:/3?X90>KBB£**v 

[0 14 0] 018 SIC 1 7 0 1 (4. 

fe&lM4p + i*(Dffi»tt#Stt:JI. 1 7 0 214. NiS 

i tii!a>*s*)+M KB. 1 7 0 3(4. TaN, T i Nft 
<5rO)31fti«I, 1 7 04l4Cu*<D*HB. 17 
0 5l4TaN. T i Nfc£<DW«14fifl:tt». 17 06 
(4n + ^fe^tN{4p^O«SSt^^f*Ji. 1 7 0 714. 
A I N. Si 3N490)31btt9tttKH. 1 7 0 8I4S i 0 
2K. 1 7 0 9 (4. Si O2H . BPS GB* t L < 14* 



tl&$a^t7t^te8RR, 1 7 1 Ottn^BKU^r 

1 7 1 1 14. n+BV-XW, 1 7 1 2(4p + 
iKl/-f>«, 171314. p + IV-X««, 17 
14. 1 7 1 5I4< 1 1 1 >*fS]lcEfiLfevy 

^<*B. 1 7 1 6tt**Ma)»ttJKi8ia)*Bi=cfcyK 

r ^9XTBJfeBBBB*»*<B***ifc*K r/O 
2^-f ^PitB8BM?7X7t»j8jfiifcs i O 

2ffi. 1717fe«fctfl718li, fHftLTa, T 
i. TaN/Ta. T i N/T i $tr*^nMO 
S h7>^^fcJ;i;pMOS K7>vX^0y-hi 
«. 1 7 1 9ltnMOS h7>vX^0)V-Xia, 1 
720(4nMOS h7>V^^l/pMOS h^>S/X 
^0KW>lffi-eMo 172 1lipMOSh7>v 
^^V-XiSTfi^o 1 7 2 2{4gffig®mffiT-& 

So 

[0141] C(D<fc5^Ta NHf>T i N"C«B*ftfc, 
C uB£^*7&«-tH4. CuO)St»S»*X*fcA(C. 
lfc*ft3S£f4. mi 00° CUlT-eft(+*il<tt&ttl^. 
n+ltffc£^f4p + S!!<7>V-Xfe£lM4 Kb-f >««I4. 
As + , A s F2 + fe^l>l4B F2 + 0M*>;iA&. 5 5 

o° ca>^«is-c^f«-rso 

[01 42] B1 8<D7/W*«££*-r«¥«{*SB 
icfc^r. y— htt«R(cj»R<bR£^fci§&£. k 

a-/uKWttO>lfcR*fr3fc. V- K«t8ffi*f»B^bl= 
£ y Lfc 14-9- ?X L/7va K«tt(cl** 
>**'J-**«RR*Jh.**«* *«Wlcj;y*-H6B 
K£ L :?x br>a -;u KttttlifiA 

[0 14 3] *fc % ^«B»«|(litt«L^fc. 
* 1*«^#«R»0>BR«(::(4-> 'J 3 >¥SSB£ (4»JO 

^Bfci=*yy-h«BB*»*r«c±-<?. 

[0144] «2 0>sai6^fs<D#iiiiCcfcy. a r 
/n H3*ffl^r»j« Lfc*>y 3 is&itigz?- h$e^ 
■cMifettct. RRicftttttRRMttt* xi* 
i«it*»ofcM«sso i R«raBRB£fluifc'r« 

[0145] *SMB»Blc*5^rti. =i>R<bR(D 

11**3 nm (^y3>B1bBBR**B*1 • 5n 

m) iLT*a#ftB«»1»tt*»«c£ft<"i?* % 3n 
m(Dv'J a >B1bB«ttffl Lfc£ # <fc y t h7 >vX* 

a>B»B**j»2e±cf*ct3ftt-c#fc D 
(R8ORRKB) 1211 9(4. RA«i5**?*ttRxis 
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[0146]@19 £#KB-r (ASS) 
1 8 0 7 n **ffttffiC: L . *l= WffitoaS 1 807W 
(Clftlt^tt/cv^^ — ^U— h 1 8 0 1 fr&K r /02 
S^^^AL, *6fcWJH*ftaSl 8 0 7rt**y 
3|tK>^1 8 0 2\Z&r>xm&'f&ZtlZ&l)^ fJffiA 
SS 1 8 0 7 rtCDJE* Sl33Pa (1Torr) 
STf^o *bl:^J7^i«1 8 0 3*. 
S**4£ 1 8 0 4lcS£. f7XS«0Sfi*3OO° C 

[oi4 7] mmmmi & o 7 izit^mo^m^ 
1 8os/)<Kitbtir^y. *i=sjffi*»<z>*^»ae 

1 8 0 5(D#^'J^ &^*«1 8 0 6* 

mLxm&mmmto 1 s 0 7W(:7-<^p$$?au 

miEAUIS 1 8 0 7 rt(cSSB£<&^Xv££/£-f £ e 

*a>». mti&mmi s o 7*i=Ki+&4xf=i/^9— ^ 

U-M SO 1 l*»iS«^&IMt*tLfc^-f ^Q8$, 

•To 

[0 14 8] B2 0I4, O 1 9(0SK£ftfflLt*«n 

SH 1 . SiEL^I^KIi, fe£lM*«UI[eJS&ffl 
O^SvU3>Iih7>yX^ (TFT) £Jj$jjKL 

[0 14 9] **\ i>'j3>lftI(VJlL«Lk«| 

[0 15 0] 02O^#it^|C, 190 1IW5X1 
ffi. 1 9 O 2 liS i 1 9 O 3 1* (1 1 1 ) mz 

±(C^fS]Lyc^^^v'j3>nMOS(7>^-V^;U^. 1 

9 0 5. 1 9 0 6l***l-?*l*ISa V'J =l >0n MO S 
0>y— Kb-f>«, 1 9 041* (1 1 1) ® 
d±|-E|q] L tz $tt A vUa>pMOSOft *;Uf . 

1 9 07. 1 9 0 8f*^;h^;ft£lggv'J=l>pMOS 
0>V— X««L KU-f>««T?ftS, 1 9 1 or*#$3A 
*>'j3>nMOSfl)y-hM, 191 UiJSBiv'J 

=i>pMOsa>y— hl«i. 1 9 1 2its i 02. bs 

G. BPSG^(D$feii|g. 19 13. 191 4I*£$SH, 

y'j3>nMOS(Dy-xiS <I^B#(::£38g*>U=i> 

P-MOS0 KU-f >««) . 1915l^ggy'j3 
>p-MOS(DV-XiSt*Mo 

[0151] je«H±ir^fiK**iS#eSv'j3>liJ6 
Mic»iril*Bic (111) @*&£f6]< 

*. *mmi&mvit. 1 9091*1211 9 <D*zm:%&mL 
*«wa>->ua>»ft«BT?fty. (111) ®*fS]i^ 



f:^V'J =3 >±|C4 O 0° Cti*3nm-CML 

[0152] *nmMmtz&*i\£. k^:/vx*ih<d* 

x ^ ^«^r t i:^-«iO) v 'J □ >ME/)< 

■WbKta*r«=fTL^ 4oo° c-e««tts»<bLr 

tef&Ltzo ±Ii?4 0 0° CUAT^SS-C 

CCD h7>vX^(D»lgli, I^lil3 0 0 cm2/ 
V s e c £l±. IEfLT?&) 15 0c m2/ V sec £l± % 
V-X. KU-f >J»ffiar/y— h»ffil*1 2VI5l±fc-p 
fc. 5-2. OnmSSOh7>vX^ 

TI*. 1 OOMHz*ttil*Jti8M#A<Rr|fit3Ej:-3/=o 
v'J => >HblO)'J-^^, **»*>Ua>/IWbK 
ojtDBVtttttt 1 ftjff-e fc o fc. 

[0 15 3] *mmMmo> h7>vX^^nc<i: 

[0 15 4] *S8Jt»»**«Moy— h»ftH*fcl* 
hB<bR€*ttA£''J =J XcSH? LfeMJEMB-efc 

>»ih7>v^f (tft) . mzxztf—momm 

h7>vx^ (tft) hMbH*fcl*y— KB 

<bJglct^4$(::®ffl-c?££ 0 

Jfifiy'J^^*^ r^^TXy'Juyl^ai 

[0155] 121 (**$£B/jtf> 3 ;jfc7C L S I <7)BrS«5g 
[0 15 6] H2 1|:fc^t, 200 1li$1(DSOI 

Rismmm. 2oo2I4S20)soimesi, 20 

OSttWKDSHaAS/'J^^^atfiEIBiB. 2 00 4 

itmo+mmisva^nm/mmm* 20051*7 

[0 1 5 7] WtB*1<DSO I &l/BtBB2 0 0 1 . fc 

.*i/iitrBW2a>so 1 Rifm&mz o 0 2ici*. mmm> 

B7-ett8BLfcSO I h^VvX^SJfll^TT^^UUSI 
M95. VXffi. -f 7 x-XBtttf* *l 

o 

[0158] Uffigs 1 em'/ y 3 >5B^;&Lfl£ta» 

2003ICI*. 5fc<DftlH&fl^6, 8tHWLfcJISS>> 
5«fy5 yHISS . <&fi& ? □ y V m ') tf- * fip . tettfH 

[0159] -*ttffi*2©#ttft->ya>si*-atfe 

2 o O 4 l=li«]tESIJ6^@ 8 vWMLtz&mSki'') 
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*&ifmm*tmm*x.zf®.&m 200 5 >ik 

So 

[0160] m&T^jis? 7 x*m&m*2Lifmm#w 

roJSSy y a VfftT&tf&tjlJI 2 0 0 4 lzWfZ>*ltz 

ogMSSv y a vst^&tfKISJi 2003 fcaiMifltte 
* 2 <7>^a v y =3 >*^;ri/ei9ji 2004 ictsit f> 

* &lc«HEJS 1 <7> SO 1 &tfiB19H2 o o 1 
**IV*WIH» 20SOI AtflEttS 2 o o 2 (ciSlt * 

iS^asiST^-pyffl. y^ptxDRAMTjaiif 

[0 16 1] fHB«1 y a 

E8120 o 3(c»it&*tfc«*^a^^iBy e— *» 

[0 16 2] Z5Lf=3^7cLS itfftfS.vimiZtsi'Dtz 
[0 16 3] 

□ a^X7Igt?«ILfc > y a >»<blfij: U &*itz 

a. ^ya>mitn««5oo%aafiiTa>isai fl eft 

6f4>*H*tt(Di/ya>(c»«-C#. (tSttcDKlv s 
[0 164] *fc, **MHl::**lf*. ytP-hb>f 

ofe^ss^tt^tovy a y — <?m^m 

yai/S^bK. S/ya>Mft«*»*-r«zi3i<W«B 
[0 16 5] **Bj|<z>y- hSB«E£flWN--5 

>^ y**ttif**a-r*ct35<t?#fc. 
[oi6 6] *f>ic. *»wic«fc*itf. «ttn±(=»a 
^w±tLt (11D ffl(csrfii-r4$jaai/ya> 



I=«MKtt^>J a>y— KKfcK. yU3>y-KS 
Miv 'J □ > h5 SttB Lfea*81» 

[0®0>ffif»fcS»iifl] 

[Hi] 7y7^7>f>XP^ h7>f 

[0 2] *n»*»T?l»l3eLfc*>y a 

[0 3] y'J a VStiSMil^jXE^ttSftS^ 

[0 4] vy a>ttfbR4»<z>K r®jsa>a**ip]»flj* 

[0 5] ->y a>^bK<oa3SESJE**14*^-r«i±0T? 

[0 6] -><J a >iHbK;}3<fc -> 'J 3 >»g<bKfl> 'J — 

[0 7] i/Ua>SHbB*<0»«n#XEAttfftt« 

[0 8] ^'Jn^KSftHJBfifcftroH^ttKStB^tt 
*iSt<Z>«#3iJt * 5* -f 4#14I2 V fc -5 . 

[0 9] i'UavMBikKaroft&ffisat-rwttn-cfc 

[010] 2/'j3>KS1bK©*3SSff1#ttS*-r«tt 
0t?&4<, 

[011] •>tQ-H/>f7-fvu-va>© 1 ffi& 
[0 1 2] IMO©***>'Ja>»0l=»fifcLfc£fl;Mh 
[013] 75 7 vzl-X^E 'J5li?<D»rSflfji<Z>«tOg0-? 

[0 1 4] *«wa>7^^i/i>^y*^a>»**a* 

!5Pg6*]lc|ftB^-r^)«EBS©T®ffiig0-Cfc^, o 
[0 1 5] 7 y i y ^ 'J 

SPgW(cittB^^^,«lBS»r®«ig0-Cfc^o 

[0 16] «*na>77^*>A^%y«?a)iiMS«tt« 
f&mffiizmM+zmmmmm&mT'&Zo 

[017] *56wa>7 5^->i>^y*^a)»fiR*a* 
PftPBMlcSi^-rs«8S»®«ii0-efc-5o 

[0 1 8] $ES«SO I ±|CfE8**lfcMOS 

v x * ok m m jS(7)«jbs0 -c & & o 

[019] *7XSfi^?77f'^Sffi«:^i:ai$$ 

[02 1] 3*tcLS I <0KBtt£<D*E£:ia-e&«. 

[«f^<bk*W] 
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13 0 6 
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19 0 5 
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13 0 7 




19 0 6 


£*S^i V/'j3>nMOS0KW 


13 0 8 


v'J=i>it<bK 


19 0 7 


^8Sy'j3> P MOS(DV-xSlS 


13 0 9 




19 0 8 


•> u =i > p m o s <r> y-xfgj^ 


13 10 
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S i 02E@ 


1 3 1 1 A ^^vi/i^M-fcJU 
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13 11 


b KSEJB h7>yX^lS 
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^giv'j3>pMos(»y- 


1 3 1 1 C liEffl h7>vX^ii 
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S i 02. BPSG, BPSG$(DSg|i 


17 0 1 
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17 0 2 


is KB 
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#*SiS.v'J 3>nMOS0) KW>i« 


17 0 3 


»BttS<b«5B 
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^SvU^VpMOS^V-Xiffi 
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17 0 5 


^att^fb^g 
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[02 1] 




(51) Int. CL 7 
H 0 1 L 
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29/792 
29/786 
21/336 



(72)*^# ¥04 mm 

(72)*W# «m 



5F032 AA34 AA44 

DA53 
5F048 AA05 AA07 

BB11 BB16 
5F058 BA11 BA20 

BD04 BD10 

BF73 BF74 
5F083 EP02 EP23 

EP57 GA06 

PR21 PR43 

ZA08 
5F101 BA29 BA36 

BH21 

5F110 AA01 AA06 
BB09 BB1 1 
DD02 DD05 
FF02 FF03 
FF30 FF35 
GG17 GG28 
NN22 NN23 

5F140 AA19 AA24 
BD07 BD09 
BE02 BE06 



AA45 DA04 DA33 

AB01 AC01 BA01 

BB17 BG12 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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